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PURPOSE: A real time fuel cell 
simulator is provided, for . 
simulating the dynamic and 
stationary operation 
characteristic of a fuel cell 
without a fuel cell in real, time 
under the same condition to the 
^5L^^. operation condition of the real 
operated fuel cell system. 



CONSTITUTION: The real time 
fuel cell simulator comprises a 
power system(31), and an 
information processing and 
control system(32). The power 
systemOl) comprises an energy 
supply device(31 A) for supplying 
a direct current; and a power 
•transformation deviceOlB) for 
trjansformlng the power from the 
energy supply device into a 
direct power of desired voltage 
and current. The information 
processing and control system 
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(32) comprises a data communication part(32A); a fuel cell information storage 
device(32C); an operation point estimation part(32B) for comparing the output 
characteristic of a fuel cell provided from the fuel cell information storage device 
(32C) with the operation condition and the external loading condition input through - 
.the data communication part(32A) and estimating the output voltage of the power . 
system for allowing a real fuel cell to be operated and the position of the operation • 
point respective to the current; and an. active characteristic embodiment module 
(32D) for controlling the retention time and raisifid time for the measured real voltage* 
and current to reach the operation point estimated at the operation estimation part 
(328) and making the estimated point to coincide with the real measured value. 
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5 see :>l@ (aioiEi:?^ xiss^ assxi xis §si(32c)2>,.^^:?i §s ^gs gxioiiAi 

^Sehfe S^(320)£ =?^B^ §^ x-iaiigJ ;g|0{ A!>ig!(32)a^ Ol^.OiSCf. ^ 

Ai-gja ^.Ai^.^ ^^tfe^^^A|^ ^ o,:,, uncoil essxisi ^# Aigap:?^ la i^Biit^ 

01! A!Z>e acJl^iaS 4^ 2iH« SSSZISI g^oii ^^1 SOI fis « 

SSXI A|>:glO|| CHt^ AlSeiJOIdOl PffeE^ SgOl SiCf. i ^ ' 
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§^^6110-0396198 

£ 2^ mS.BXl A('^g!2J 

£ 3^ e ^^S gi^AIOII A|Sei)OI£{2i 

£ 9fe s^Aioi! as-am 3eHH 

((£^21 ^fi ^eoil CHE^ ^S21 ^S)) 

3. s s^s AigaoiQ 11J2.13. a&-s^ 

21, aSaXI Alii:© 22. aE|Dl!Ol>i §3cl 

23. ¥oF 24. Al^g jgiOi 

31. Al:iiil ■ 32. aid AjihSi 

41. H^SIS ^'^^ 

43. ^atl 44. ^g^g 5IS 

45. e}£«l 46. 

91. Qioia 

I CH ifAiisr^flfe siPl oiiLixie seopi oiiuxi ss-^xis^ oi oiiL-ixi §-xiM¥E^ 

^ A|^i,'3}. 0| a^ A|>^Q£i a^l^l ^Ste §EHS ^101^ ^ o^fe a; x^,o^ Al^i 

fS-f^^cr^^'. ^^^^ ssaxig A^^mxi sMi£ esaxi Ai^^gjii mrnkS^S Aiil 

S^SxpAlA'ir^^ ^^.^ ^^-^ ^'-^^ ^ ^^^^ 

5\^=?^=Jif^^ ^^-^ oiiLixig 231 wiL-ixie s^m as*Ai?ife sxisaj. asaxi 

±si^ spi stsf-siej ejgoii SJ5H ^ysae spia □ ^tfsei g§ bmw msw 4» awfe i 

loop ols^o«A^ afsshs aewga gj a^i^aig. 6oo-7oo-c°i 2soii>d sfsmfe ss&^ias 
g>s saioa gaiAj 5#sm. /hs §s sss, gc. a^.'oHa ssHioiar 

9ani)& aesi|o| es ^^ei ss, iasj- al^goii aiai' oi is 

3<a§(i2)(i3)£ aas^iH &a. ---•-wi -ton -,s 

34S®n?,?^=t- ^ asaii s-a saa asaxiou ass av. ^sj 

es^oi a^.oDi mmm. sj^ sa iaoii toy ag/-s?T:?j sasffe^aisxia 5 

^ ^sf Awioiife aafliioii gasAioi gg^ sxja. .^j^t a^l s^Ailife-awa?^ 
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51:^ ag^ s§ gxife Si^ ^mo« gflt^ s^on oi-y- ^s^s^ow 9^ agsxisj 
nan. B9\ sxioii gejb s^'oi ^:hl\ ye xisfSf:Hi acQl/oiig 




assxioiiAH ^^se mm .ofiuxib i§ sxi :p^Q a^oj oiE|2j|oj>i gjcic??)^ s 

¥oK23)01| SE^SID, 9SaXl Al:^:©^ 21^ S&«fh QXU A|>tas glWsraiOl 

Alil^g moi Sxl(24}fe 0SSXI(21A)°j'gSf o^^ ^2(S1). §^ S&B 6Js(S2) 

21^ ^sfoii ssafe s&Ji^ 6!s(s3)si esaxioo att §^ ga(S4)s sj^s^ei ai^' 

SS^^?^^ a§Al3lb e!E(iaiO|>..S*|§ JHSSPI ¥|SHAHfe sssxi sjy A|>. 

nau, sEBoiife assji. YCH sui a aioi gbis ^js Ai^ae oi Ai^aoii s!eihioi 

# saoiupii aoi asaxia ^^nt ^soi soiii3)i as sapj" eia-.- ^ . ' =^ --•'^ ^« 

¥CH ^bi» &s.sxi7f sas|Pi lasoii aeaxi ai^dsi cH^^otaJ. • 

ssaiis} ¥01 ^bi a a^i^e! eienaioi^ sa^ g^^^jo^ aAKHi/H sfzh 

xnsa?! aasoii. asaxi Ai:£ig spboiiai oi§ euigs sjhai?! » » as 

2f2i ^2sK)ii SI6H aaaxi3j ^gaoi sia. « a s-r -ps 

^st/d. 3Pf2j asaxis 2is AKgif .gfi SOI asaxi aai ai>;@!£j aiss ^.gs* £ri= 

5l'»Sf^J'^ ©safe as Pf>;a gpia a: □ uisoii oe^ ^soi. sa^ s& ojuEf 

- ^si soil oieiAss n ^goi aaoh7i misoii Qg?s a 

i s'aif i/iss s^^^s'kiif ggc?^'^'"- ^^^^^ ^^"'^ ^'^^^ ^^*«'« 

• stsoroimjixf^ y/^T^'M^S"" " "■ •" 

^ i»2.'6i3i ?!SK)( fe'a asaxi Ai^as Afgsfe genet g ?^goi gj^ libj 1 

5 oiiL.iAj3g :>nioj. agaxia ^aoii oih? oioiaoiioiiig p,se sfot s.pi« g«g 
«io»ofE^ 5^s, esaxi gaoii nast ^<^5! ai:±hoi la "201 asaxia ^aB^s ssai 
9IS tjBi assxi Ai>ii;3j fe's ^^o\ ^^as^ sssju. atjs asaxi gge^Tg esw 
XI. asx} asaxi s eg assxisi ©5} o\^sis.s. -^ag as §aioii. ii §^ 



11-3 



S^^S1 10-0396198 



SfSSf S:' 



^gha ^ oil 5isK)i gas afe s&a sps, #^5i4 aVaa sal iSscT" " 
a. ass ^saoi. ajajsi ^ifs ec.-,a». ©ca ipg^ 

memory) E!£a 3|S« ^XJS a°01. SSSHH) aas Pis QIOI& 

= RS232CU RS485 AJSS ^mmbl &^0I A^§St^^, SSSXI^f ^gSW 

Sfe Aoli ^^""^ § ffl^s^asTsaA sS 

£ 3011 S gfg ^^AIOII ^AI2J esaXI A|gaiOIE)21 qi^Es EAimap. 

£Ais am -^01, s a^go) ■AieeiioiEi(3)fe, oiiuxi g= ifa(3iA)2} a^ §a(3iB)s 
5ia 2;^ sag Afsm>iu. ^axii si -ssais ajss ^ sio °° *='^= -^^o) 

^lOIBtPI -^laUHfe OfOI?|tf|a(rnsulated Gate Bipolar T^aasisToD Sfe 2^a(Me1a7 ^idl 
l?"i^««V*'«L.L'®''' Transistor)^ 2>8 y£ai APSSIfe 201 g2 4.0I MLiM g 

3 §7d2i ©^g Aigaioia Ql6^e! esaxisi aa m^m ^isss gsso. 

a^sas'^^iw HfeSa®^ ^-^ saoiejfe qiilixi gg s^;ci(3ia)2| :?«ou « 

?ii aot. aPiaiE! aaoi gas g^oos sa as5i •f ao — 

goia Qi^»e> asana sa Qioia£*?Q ^gas sap? ilaW &6{8 -fesiju ^«lVI 
ifS? esaxisi s£a e^g oiiJKe^^s sm. 01011 t&e agf-as^asi §4= 
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■ oidu. agsxisj g£2f &=jsi st^oi (T1. pnej 3^(51)1= oimi cs^s^ 3ao}_w=oi =>« 

n n«Vl«^«2-J^t.^^^v1^S' ^' B^-s^m ^« .=£ispii cue xism 

:a. ?3sa ss 4»9is* axisin s^^ sasi s^oDfe ^^^mu 5s Ss 

ifjicisou aan sgf-a#2j zgae &i>ms,^,^Q ^^^oi\» s^g 

si;d"oi'/2li/S|| }d= ^aon s^^?! s^g§ ^ssf^ ss 

Oim. 4^?! 34!!- S 5(1(626)011 AH ©3.2300 SlSISfe SSf-S^ g-MiSm SSOI|i= 

>2«iio>§ I°!L^^'^ ^saxi Ai:^g2) s^oiife sio) sg (72)011 ote* asauiia 

o^5^ as 3f>i2f sa laot gsa ^s :»i3ii5.o. ^^m aofoTs^api rasopQ • 

Q^OI, S-3 3};i:S^E| as :'fiiSJ '^db ?h-^S ^«AI3I?I ?/P> 3IIS5I31 ^i1i3i= a=rtlJ=. 

eAfalPIc?.*- 0^^121. asres ai-bosai. oiash s^oTfe xiag m Aiiifl 

loVS/aWx,' SiWlgSMSlTo'! =^ 

OH oHssffe xiaAiLKT,)^ asAie.KT.)M aaaxi sa x^ssa5il>H eSS' ei(l3)a sf J 

rs";?.^''^a\rxVs.%ii%?r'i«^^^ 
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^ S^^J' 1^=^.^ sa(32C)a. segjj Si^i^ aiia£ ai^fx-a =i 



■S^S 2 . • . . 

»l IgOB aOIAI. aoiQ S^^(32A)fe SJlld gf&{g{g .^SSS 8^fe 4!AI2f sssh Aisa 



S^S 3 ■ 

IB ttfOil SJCMAl. .y?! OIIUXl SXI(31A)fe tfSS Saj 



331 IgOiJ 2iWA|, Ai-PI s^g ^a^(32B)o) g^to dlOlEi sil^S SStOJ ^gMTia «e,TH 

aw(io)oii £!se ^ as(i,)(i,)a oioii 2|2,k aigsfs sg,»(v,)(v,)e asaxi § 
s ayass Pdtfsfbi ^5 ^5.^a§ ggshe &.pii(63)a: ;. •■ 



fj^a 6 

£» Ai-go£=E, g^gfe ag.^-a#2i fe'si s^sorSl B3^iS(BrB)ar 

Aia asi/3saSI^^^ ?S¥S tS?Sffe. 930(86)5 OI^WSS ^SO£ 5^t « 
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